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The bleak, Alburnus alburnus (Linnaeus), is a very common fish in Polish 
waters. It is of no special significance in fish farming. But the better and more 
i economic is the management of water objects the greater is its significance 
in the biocenosis of Polish waters. This fish, because of its small size, is available 
as a food for some valuable predators (pike-perch). Fragmentary data on the 
quantitative share of bleak in the composition of Polish ichthyofauna can be found 
in the paper by Zdziennicki (1935). The occurrence and stock density of the 
bleak depending on the character of rivers is mentioned by Penozak (1969). 
iKouder (1967) says about the adaptation of the bleak in dam reservoirs; 
jSKdRA (1965) mentions the bleak as a food component of burbot; Kozikow- 
jSKA (1966) is interested in the horizontal distribution of the bleak in lake con- 
iditions. 

! This paper on the biometrics of this fish from different bodies of water 
in Poland compared with data from the neighbouring and more distant parts 
of Europe is a contribution to learn about the differentiation of this species 
population in the ecological and geographical aspect. 


MATERIAL AND METHOD 


The material was being compiled for a considerable long time (1954-1969). 
Meristic and mensural characters in 1305 specimens from three ecologically 
different types of the bodies of water (map 1), including 8 lakes, 7 rivers and 
2 firths, were examined. 
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The majority of lakes are eutrophic but in various stages of eutrophy. 
The data on the lake characteristics are illustrated in Tab. 1. The surfcxce of 
lakes and their depth are cited after the Catalogue of Polish Lakes (Kondra- 
CKi, 1954). The characteristics of Wdzydze Lake are based on the data publish- 



Map 1. Localities at ifhich samples of the bleak Alburnus alburnus (Linnaeus) were taken 
in Poland. 1 — Wisla River at Kazimierz, 2 — Warta River at Poznan, 3 — Trzebiocha 
stream, 4 — San River at Dwerniczek, Smolnik, Przemysl, 5 — Solinka River, 6 — Wetlina 
River, 7 — Muszynka River; 8 — Licheii Lake, 9 — Wdzydze Lake, 10 — Seksty Lake, 
11 — Mikolajskie Lake, 12 — Bimbinek Lake, 13 — Dgal Lake, 14 — Mamry Lake, 15 — 
Haricza Lake; 16 — Firth of Vistula, 17 — Firth of Szczecin. 


ed by Patalas (1961). Lichen Lake is supplied since 1958 with hot wateil 
drained off the power station, due to which the thermal conditions of watei| 
increased considerably, in winter the temperature of water is never below 6°CJ 
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The rivers are of lowland and submontane type. To the former belong: 
Vistula (the surroundings of Kazimierz Dolny), Warta (the surroundings of 
Poznaii) and San (the samples come from three places — Dwerniczek, Posto- 
low, Przemy^l). To the submontane type of rivers belong Solinka and Wetlina, 


Table 1. Characteristics of lakes 


j 

! Name 

1 

1 

Surface 
in ha 

Depth in 

maxiniuni 

meters 

1 mean 

Limnological 

character 

Locality 

1 

1 





Basin of the War¬ 

1 Licbcii 

153.6 

13.3 

4.5 

eutrophic 

ta River Konin 






district 

1 Mikolajskie 

470.0 

27.8 

- 

99 

Masurian Lakeland 
Mr^gowo district 

Biinbinek 

7.5 

18.0 

3.6 

>» 

Masurian Lakeland 
W^orzewo district 

Dargin 

2773.0 

35.0 

- 

>> 

Masurian Lakeland 
W^orzewo district 

j Pgal 

93.9 

18.8 

- 

99 

Masurian Lakeland 
W^orzewo district 

, Ilaiicza 

305.8 

108.5 

- 

oligotrophic 

Suwalskie Lakeland 
Suwalki district 

! Wdzydze 

818.8 

68.0 

19.6 

eutrophic 

Kaszubskie Lakeland 
Koscierzyna district 


the first is a tributary of San Eiver, and the second a tributary of Solinka. 
The third river of this type is Muszynka, the tributary of Poprad Eiver. Also, 
to this type of rivers, belongs the stream Trzebiocha (5.5 km long), which 
although on a lowland, drains the water off the moraine hill (Sakowicz 1961a) 
to the AVda Eiver (Vistula drainage), which flows into Wdzydze Lake. This 
stream has on some part of its course a stony-gravel bottom and thermal condi¬ 
tions for the zone in between the brown trout and the barbel (Sakowicz 1961b). 
In this part of the stream there are the natural spawning places of the lake 
trout (Salmo trutta morpha laciistris) from Wdzydze Lake. 

The firths are wide-spread and rather shallow bodies of water. Some time 
ago they were parts of the gulfs of Baltic, but in the course of time, due to sea 
waves and currents, they become cut off from these gulfs and now join the sea 
only by narrow channels (Wiktorowie 1959). Therefore, the water in the firths 
is to some extent saline. In the Firth of Szczecin the salinity is not very high and 
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in the Firth of Vistula it is slightly higher. The surface of the Firth of Szczecin 
is 90300 ha, mean depth 4.0 m, the surface of the Firth of Vistula — 81500 
ha, mean depth 2.6 m. 

The meristic and mensural characters have been examined exclusively 
on material fixed in formalin. The two-years old and older specimens 
with well developed gonads were taken into account. In counting the vertebrae 
the first four ones (Weberian apparatus) were included and the urostyle was 
treated as the component of the last vertebra. The biometrics and statistical 
calculations were made according to Pkavdin’s 1939 method because of the po¬ 
ssibility of comparing own data with that of other authors using the same me¬ 
thod. The head length was measured from the tip of the snout to the hind osseous 
edge of the gill cover. In order to illustrate the differences in the mean values of 


characters the formula was applied iHdw ~ 
difference amounts to no less than 3. 


M^-M^ 

mi+mj ’ 


according to this the 


MERISTIC CHARACTERS 
Number of scales on the lateral line 

The number of scales on the lateral line in 1305 specimens of the bleak 
stays within the range 45-55(56), and most frequently 49-50. The range of 
this character in all three types of the bodies of water is identical. However, 
the arithmetic means, calculated out of statistical means separately for the 
bleak from rivers, lakes and firths, point to some differentiation of this charac¬ 
ter depending on the type of the body of water. In the bleak from lakes this 
mean is 50.65 (with the exception of Lichen Lake, which is not typical — 49.77). 
The bleak from rivers have a total mean 49.31, and of the firths — 48.82. 

When discussing this character in the bleak of Polish lakes, it should 
be pointed out, that the number of scales in the bleak from Lichen Lake is 
affected by the high temperature maintained there all the year. Therefore the 
number of its scales is smaller as compared with the bleak from other lakes. 
In Lichen Lake it is 46-53, M = 49.77, whereas in other lakes it is 48-55, 
M = 50.65. 

Comparing the latter with the data of Milinskij (1946) for the bleak 
from Syamozero Lake (Karelska ASSR), where M = 51.42, and the data 
of Petrov (1930) for Pskov Lake with M = 50.10, we can see that the bleak 
in our lakes have an intermediate value. Despite the more southern locality i 
of our lakes as compared with those mentioned above the number of scales 
is not decreasing. 

As regards the southern European lakes (Balkan Peninsula) according 
to Dimovski et Grup6e (1971a) the bleak of Prespa Lake and Doiran Lake have i 
a very high number of scales M = 53.95, whereas the bleak from Ohrid Lake I 
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have M = 50.68. In this respect, the bleak from the latter does not differ 
from the bleak from lakes of northern and central Europe. 

As Manfredi (1916) did not take this character into accoimt for the bleak 
of lakes of north Italy — Como and Maggiore — we have to limit the information 
to general data of Tortonese (1970) for both the bleak of lakes and rivers 
(Tab. 2). 

Discussing this character in the bleak from rivers, we can observe a conside¬ 
rable differentiation in the number of scales depending on the type of river 
and both climatic and geographical conditions (Tab. 2). 

On our area the bleak from the Vistula Eiver (middle course) have the 
lowest mean value M = 48.08, and the bleak from the sub-Carpathian Mu- 
szynka Eiver have the highest mean M = 50.36. The difference between these 
two sites is = 8. The difference in the number of scales is due to their 

formation in different climatic conditions of the habitat. Muszynka is a river 
of submontane type (brown trout zone), 590 m above the sea level, and thus 
in a more severe climate and a longer winter period than the Vistula, which 
is a typical lowland river. The effect of the temperature of the environment 
on the formation of scales on the lateral line has been known for a long time. 
In a colder climate the number of scales usually increasses (Vladykov 1934: 
107). Similarly, mean values of the bleak from the Trzebiocha stream (Jf = 
50.58) and the mentioned Muszynka Eiver {M = 50.36) can not be ommitted 
in further analysis. This similarity is because in both cases the scales are formed 
in similar environmental conditions, namely: morphology of the river-bed, 
water current and thermal conditions. As regards the thermal conditions in 
the Trzebiocha stream Sakowicz (1961b: 322) says ^‘Thermal conditions in 
Trzebiocha are more approximate to those existing in the parts of rivers in 
between the brown trout and barbel zone”. Furthermore, this bleak, which 
among the river bleak, has the greatest number of scales on the lateral line, 
gravitates towards the bleak from lakes. Some information about this similarity 
is given by Sakowicz (1961c: 370): “The bleak appears in this stream (Trze¬ 
biocha) abundantly in late spring and at the beginning of summer. This phe¬ 
nomenon is undoubtedly due to the reproduction of this species”. It is not 
unlikely, that this is the population from the neighbouring Wdzydze Lake, 
in which the bleak is characterised by M = 50.13. For lack of more definite 
data on the biology of the bleak from the Trzebiocha stream, mentioned simi¬ 
larity to the bleak from Wdzydze Lake may be explained by the fact that the 
brood of bleak swim down stream to the lake before the formation of scales 
on the body, which develop only under the conditions of lake habitat. 

Also, we should discuss the mean number of scales in the bleak from sub- 
Carpathian rivers: Solinka (Af = 48.95) and Wetlina (Jf = 48.85) about 
530 m above the sea level (basin of the San Eiver), as opposed to the number 
of scales in the bleak from the Muszynka E. (Jf = 50.36) near Krynica, about 
590 m above the sea level. The smaller number of scales in bleak from the first 
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Table 2. Moristic characters of the bleak Alburims alhurnus (Linnaeus) from the Poland 



d 

12; 

Locality and author 

N 

Lateral line 
Range 

scales 1 

M±m 


1 

Wisla at Kazimierz, author, 1970 

100 

(45) 46-50(51) 

48.08±0.11 


2 

Warta at Poznaii, author, 1954 

63 

47-51 

49.12 ±0.04 


3 

Trzebiocha, author, 1959 

San at Dwerniczek, Smolnik, 

50 

(46) 47-53(54) 

50.58 ±0.27 


4 

Przemysl, author, 1959-1966 

161 

47-52 

49.21 ±0.08 


5 

Solinka, author, 1966 

43 

(46)47-52(53) 

48.95 ±0.22 


6 

Wetlina, author, 1966 

33 

(45,46) 47-51(52) 

48.85 ±0.26 


7 

Muszynka, author, 1968 

47 

47-54(55) 

50.36 ±0.27 


8 

Vycegda (USSR), Luka§, 1923 

29 

45-53 

49.00 - 


9 

Kama (USSR), Kozmin, 1951 

100 

45-51 

48.16 


10 

Ural (middle course), Sapo§nikova, 1964 

33 

42-52 

47.11 - 


11 

Ural (lower course), Sapo§nikova, 1964 

20 

44-49 

46.80 - 


12 

Ural (delta), Petrov, 1930^ 

52 

43-49 

45.90 ±0.22 

f-i 

13 

Volga (delta) at Astrahan, author, 1959 

13 

46-48 

47.00 - 

> 

14 

Dnepr (BSSR), 2ukov, 1965 

49 

45-52 

47.96 ±0.26 


15 

Zap. Dvina (BSSR), Zukov, 1965 

49 

46-53 

48.30 ±0.34 


16 

Odra (CSR), Oliva et Safranek, 1962 

35 

40-52 

46.97 ±0.50* 


17 

Laba (CSR), Oliva et Safranek, 1962 

401 

(41,42) 43-52 

47.38 ±0.10* 


18 

Danube (CSSR), Oliva et Safranek, 1962 

80 

(41) 42-51 

47.49 ±0.26* 


19 

Tisa (USSR), Vladykov, 1931 

15 

(47,48) 49-51(52) 

49.57 ±0.35* 


20 

Timi§, Rumania, Banares^u, 1946 

47 

(45) 46-49(51) 

— — 


21 

Tinii^, author, 1962 

Danube R. basin (Iskar, Vit, Jantra) 
Aegean S. basin (Marica, Vardar, Struma) 

12 

46-51 

47.60 - 


22 

Si§KOV, 1941 

92 

45-52(53) 

48.46 ±0.13* 


23 

Marica (middle course), Mihailova, 1963 

58 

(43,45) 47-49(52) 

- - 


24 

Vardar, Dimovski et Grup^e, 1971a,b 

100 

(42,43) 45-51 

47.33±0.18 1 


25 

Struma, Dimovski et Grup^ie, 1971a 

100 

(36,37) 38-48 

43.17 - 1 


26 

Ticino, Manfredi, 1916* 

100 

- 

— — : 


27 

Lichen, author, 1966 

100 

j 47-53(55) 

49.77 ±0.15 


28 

Wdzydze, author, 1958 

52 

(47) 48-55(56) 

50.13±0.31 


29 

Seksty, author, 1964 

100 

47-55 

50.85+0.18 


30 

Mikolajskie, author, 1968 

70 

48-55 

51.01 ±0.22 I 


31 

Bimbinek, author, 1954 

32 

48-53(54) 

50.06 ±0.28 


32 

Dgal, author, 1957 

43 

48-55 

51,72±0.25 


33 

Mamry, author, 1957-1968 

150 

47-55(56) 

50.27 ±0.14 

c8 

34 

Haiicza, author, 1961 

120 

48-53 

50.53 ±0.12 


35 

Syaniozero (Karelska ASSR), Milinskij 1941 

54 

(44,46) 47-53(55) 

51.42 ±0.16 1 


36 

Pskov (USSR), Petrov, 1930 

50 

46-55 

50.10±0.22 ! 


37 

Ohrid, Dimovski et Grup^je, 1971a 

100 

(47) 48-55 

50.68 - 1 


38 

Prespa, Dimovski et Grup^ie, 1971a 

100 

! (47) 48-59(60) 

53.95 - 


49 

Doiran, Dimovski et Grup^:e, 1971b, a b 

100 

! 47-56(57) 

50.82 ±0.21 


40 

Como, Manfredi, 1916* 

100 

j — 

— - 


41 

Maggiore, Manfredi, 1916* 

100 

i 

— — 


42 

Zalew' Wislany, author, 1963 

41 

47-53 

49.15±0.23 1 


43 

Zalew Szczecihski, author, 1958 

100 

i 46-52 

48.50±0.16 1 


» Alburnus alburnus charusini HERZENSTEIN; * Alburnvs alborella (FiLIPPI) A. a. alborella (FiL.) 
according to TORTONESE, 1970; * All these mean values are calculated by the author of this paper. 
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in comparison with that of the other countries 


Dorsal fin branched rays 

Anal fin branched rays 1 

Range M 

Range Af±m 

7-9 8.00 

16-21 18.05±0.12 

8-8 8.00 

16-19 17.50±0.01 

7-8 (9) 7.92 

15-19 (20) 17.34±0.15 

(7) 8-9 8.04 

(15)16-21 17.88 ±0.19 

7-8 (9) 7.96 

15-20 (21) 18.06±0.19 1 

7-9 8.00 

(16) 17-20 18.33±0.16 1 

(7) 8-9 8.10 

15-20 17.84 ±0.18 | 

— — 

15-18 (19) 17.00 - 

7-10 8.18 

17-21 18.55 ±0.10 • 

7-9 8.10 

15-20 17.32 - : 

8-8 8.00 

15-21 17.95 - 

7-9 7.91 

14-18 16.40 - 

7-8 7.85 

16-19 17.46 

7-9 8.17 

15-20 17.47 ±0.11 1 

7-8 7.98 

16-18 17.24±0.09 

7-9 8.00 

16-19 (20) 17.34±0.18» 

7-9 7.91 

14-20 17.22 ±0.053 

7-9 7.92 

14-18(19) 16.28 ±0.103 

8-9 8.11 

, 16-19 17.71 ±0.163 1 

7-9 - 

(15)16-19(20) - - : 

— — 

17-19 17.67 - 

7-9 8.00 

j 

14-19 16.72 ± 0.093 

7-9 

15-18 16.00 - 

7-8 (9) 7.94 

14-17(19) 15.21 ±0.09 

7-8 7.91 

14-17 15.28 - 

7-9 7.91 

12-17 16.70 - j 

7-8 (9) 7.98 

15-20 17.11 ±0.11 

8-9 8.04 

16-19 17.50±0.15 

1 7-8 (9) 7.97 

16-20 17.75±0.21 ; 

8-8 (9) 8.01 i 

16-21 17.55 ±0.08 1 

7-8 (9) 7.95 , 

15-19 17.37 ±0.16 

7-8 (9) 7.93 

(15) 16-19 (20) 17.30±0.14 

7-9 7.98 

15-19 (20) 17.07 ±0.07 

(7) 8-8 (9) 8.00 

(15) 16-19 (20) 17.22 ±0.09 

7-9 8.00 ! 

15-22 18.04 ±0.16 

7-9 7.91 j 

14-20 16.80 ±0.15 

7-8 7.97 ! 

12-15 13.23 - 

(7) 8-9 (10)8.05 ; 

12-15 13.05 - 

7-9 8.07 

14-17 15.29 ±0.06 

(6) 7-9 7.90 I 

12-16 13.93 - ' 

6-9 8.30 

13-17 15.33 - ! 

7-9 8.05 

16-19 17.27±0.15 j 

7-8 7.95 1 

15-20 17.16±0.09 ' 
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ctd. table 2 


No. 

Gill rakers 

N 

Vertebrae 


Kange 

M ±m 

Eange 

M ±m 

1 

(16) 17-22 (23,24) 

19.12±0.15 

49 

41-44 

42.29±0.10 

2 

18-21 

19.28 ±0.14 

53 

41-44 

42.26±0.12 

3 

(17) 18-23 

19.94±0.18 

50 

41-44 (45) 

42.44 ±0.11 

4 

15-21 

18.76±0.11 

51 

42-44 

42.63 ±0.18 

5 

(17) 18-22 

19.64±0.18 

30 

(41) 42-43 (44) 42.70±0.12 

6 

(17) 18-21 

19.29 ±0.18 

30 

41-43 

42.13±0.21 

7 

17-23 

18.87 ±0.17 

47 

41-44 

42.79 ±0.12 

8 

17-22 

18.60 - 

— 

— 

- — 

9 

19-26 

21.09 - 

100 

44-48 

45.68 - 

10 

20-29 

24.41 - 

— 

41-45 

42.20 - 

11 

22-28 

25.10 - 

20 

40-43 

42.00 - 

12 

— 

— — 

— 

38-42 

— — 

13 

19-24 

22.00 - 

13 

40-43 

41.70 - 

14 

17-22 

19.24 ±0.19 

— 

— 

— — 

15 

16 

17-22 

20.08 ±0.26 

49 

41-44 

42.14±0.11 

17 

18 

19 

- 

18.00 - 

- 

(40) 41-41 

- - 

20 

— 

— — 

— 

42-44 (45) 

— — 

21 

20-23 

21.60 - 

8 

42-43 

42.62 - 

22 

18-21 

19.18±0.21« 



_ _ 

23 

(19) 20-22 

— — 

58 

36-41 

40.00 - 

24 

(18) 19-23 

20.78±0.11 

100 

37-41 

39.12±0.10 

25 

(18) 19-23 (24) 

21.02 - 

- 

- 

— — 

26 

(15) 16-21 (22) 

18.61 - 

100 

36-39 

37.34 - 

27 

18-24 

20.18±0.12 

50 

41-43 

41.94±0.16 

28 

18-23 (24) 

20.54±0.19 

30 

41-44 

42.57±0.16 

29 

17-20 (22) 

18.64±0.16 

36 

42-44 

42.67 ±0.19 

30 

17-21 

19.23±0.10 

51 

41-44 

42.73±0.13 

31 

(16) 17-21 (22) 

19.20±0.23 

30 

42-44 

42.70 ±0.21 

32 

17-22 

18.95±0.19 

30 

42-43 (44) 

42.73 ±0.20 

33 

16-22 

18.89±0.13 

110 

41-44 

42.77 ±0.07 

34 

15-21 

18.71 ±0.13 

52 

42-44 

42.73±0.13 

35 

16-21 

18,76 

25 

41-44 

42.20±0.17 

36 

— 

— — 

— 

42-46 

- — 

37 

(17) 18-22 

19.92 - 

- 

- 

- — 

38 

30-36 (38) 

33.61 - 

— 

— 

— — 

39 

20-25 (26) 

22.58±0.11 

100 

39-42 

39.78 ±0.90 

40 

16-22 (23) 

18.77 - 

100 

37-40 

38.69 - 

41 

16-23 

19.43 - 

100 

(36)37-40 

38.60 - 

42 

18-23 

20.10±0.23 

25 

42-43 (44) 42.48 ±0.25 

43 

16-22 (23) 

19.55±0.14 

50 

41-44 

42.62 ±0.19 


http://rcin.org.pl 




















9 


Biometric and ecological studies on the bleak 


381 


two rivers should be partly explained by the thermal and climatic conditions. 
According to Schmuck (1969: 137): “In Carpathians the sums of insolation 
increase from the west to the east. And when it is 57.5 kcal near Cieszyn, it 
is 60 at Krynica. More to the east it can be 62.5 kcal and more. This is an area 
with the highest insolation sums in Poland, and covers the entire San Eiver 
drainage”. The summer there is longer, and the winter slightly shorter as compa¬ 
red with the region of the Muszynka Eiver. 

Thanks to several papers, which take into account the meristic characters 
of the bleak from rivers of a different geographical localities, the relation bet¬ 
ween the number of scales and the thermal factor can be thoroughly examined 
as regards first of all the changes in the direction north-south. The bleak from 
the locality farthest to the north (Vycegda Eiver) presents high mean value 
of the scales in the lateral line, M = 49.00 (LukaS 1923, quoted after Kozmin 
1951). In the southern direction this value diminishe gradully. The bleak from 
the Kama Eiver (Volga tributary) has M = 48.16, then in the middle course 
of the Ural Eiver it has M = 47.11 and in the lower Ural E. still less — M = 46.80 
(SapoSnikova 1964). These data point to the regular variability of this character 
as related to the thermal factor. 

Examining this character on the basis of data concerning the bleak from 
central Europe, including Poland, Byelorussian SSE, Ukrainian SSE, Czecho¬ 
slovakia and Eumania (Tab. 2), we observe some disturbance in the dimi¬ 
nishing of the number of scales in direction from north to south. The total 
mean for our rivers M = 49.25 is higher than that for the bleak from the Vy¬ 
cegda Eiver, where M = 49.00. The bleak from Byelorussia has on the average 
less scales than the bleak from Polish rivers, although the climate of Byelorus¬ 
sian SSE is slightly colder, more continental. The data for Czechoslovakia and 
Eumania — areas situated south of Poland and Byelorussia — confirm the 
diminishing of scales depending on the warming up of the climate. 

Observing this character further to the south we have the following data 
for Bulgaria (SiSKOV, 1941) for the bleak from the rivers: Marica, Vardar^ 
Struma (Aegean Sea drainage) and rivers: Iskar, Vit, Ogosta and Jantra (sou¬ 
thern tributaries of the Danube) M = 48.46 scales at the range 45-53. But 
these data belong to two different drainages. The author does not give the 
number of the vertebrae of the bleak, which leaves it open for discussion whether 
this material can be identified with the typical form. More detail data concer¬ 
ning the bleak from the Balkan Peninsula are found in a paper by MmAiLOVA^ 
1963. She found the range of scales as 47-50 for the bleak from the middle 
course of Marica E., and gave also the number of vertebrae (38) 40 (41). Without 
taking the latter into account she says that the examined specimens belong 
to the typical form, which however, is characterised by a higher range of ver¬ 
tebrae, namely 42-44(45). 

Berg (1949: 748), who takes into consideration a smaller number of scales 
on the lateral line and a smaller number of vertebrae says: “In the rivers Marica, 
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Struma, Vardar, Peniie, falling into the Aegean Sea, the bleak is represented 
by the subspecies macedonicus Karaman 1929, and not by the typical form”. 
To what extent this is true we shall probably learn from the further detail 
studies on the bleak of the Balkan Peninsula initiated by Dimovski et Grup5e 
{1971). 

The data in Tab. 2 show that the bleak from lakes has a greater number 
of scales on the lateral line as compared with the bleak from rivers. This is 
also pointed out by DmovsKi et GrupCe (1971a: 74) as regards the bleak 
from the Balkan Peninsula. The following data illustrate this point. The bleak 
from Syamozero Lake (Karelian ASSE) has on the average 51.42 scales, whe¬ 
reas the bleak from the Vycegda E. (USSE), which is more or less on the same 
geographic latitude, has on the average only 49.00 scales. In Poland, on two 
localities of the same latitude the bleak from Wdzydze Lake has on the average 
about 50.13 scales on the lateral line, whereas the bleak from the Warta Eiver — 
49.12. On the Balkan Peninsula the bleak from Doiran Lake has the mean 
50.82 scales, whereas from the Vardar Elver — 47.33 only. 

The effect of higher temperature on the diminishing number of lateral 
line scales in direction from north to south is not confirmed by any example 
of the bleak from Prespa Lake and Doiran Lake on the Balkan Peninsula. 

The bleak in our firths has the lowest number of scales as compared with 
the bleak of our lakes and rivers. In both these bodies of water the range is 
approximate to the data for rivers. In these bodies of water the effect of war¬ 
mer climate in the Firth of Szczecin on the dimishing number of scales is ob¬ 
served. 


Vertebrae 

The number of vertebrae of 774 specimens from rivers, lakes and firths stays 
within the range 41-44(45). This may slightly differ due to the thermal and 
ecological conditions of the habitat. 

The untypical Licheii Lake confirms the well known thesis (Jordan, 1893; 
Hubbs, 1922; Vladykov, 1934; TAning, 1950; Orska, 1957; SapoSnikova, 
1964 and others) about the diminishing number of vertebrae depending on rises 
of temperature of the habitat. In Lichen Lake the mean number of vertebrae 
decrease to 41.94, whereas in typical lakes the mean values are within 42.57- 
42.77 vertebrae (Tab. 2). In the mentioned lake the number of vertebrae in the 
bream (G4SOWSKA, 1968) was also smaller. The effect of the thermal factor 
on the number of vertebrae may be confirmed by the data from two Polish 
rivers with different climatic conditions, i.e. the Sub-Carpathian Muszynka Elver 
with the bleak having the mean number of vertebrae 42.79 and the lowland 
Warta Eiver with the mean number 42.26 and the submontane Wetlina Eiver 
with a very similar mean number — 42.13. The specific character of the latter 
river has been discussed in the chapter devoted to scales. 
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A similiir character of changes in the number of vertebrae in bleak is re¬ 
corded for other areas where it occurs. These changes affeeted by the climate 
are confirmed by the data of SapoSnikova 1964 for the typical form of the bleak 
from the Ural Eiver. 

For the bleak from the middle course of this river the reeorded range is 
41~43, mean value 42.20 vertebrae, whereas for the bleak from the lower course 
the range is 40-43, mean value 42.00. But for the bleak from the delta of Ural, 
Peteov (1930) recorded an even smaller number of vertebrae and therefore 
identifies this bleak as Alburnus alburnus charusini Heezenstein. A charac¬ 
teristic deviation from the number of vertebrae of the typical form is observed 
in the case of the bleak from the Kama Eiver (range 44-48, mean value 45.68), 
and therefore its position in the systematics should be revised. 

A differentiation in the number of vertebrae due to the ecologieal baek- 
ground is observed when comparing the data for the bleak of our rivers and 
lakes. In the case of rivers 41 vertebrae are more frequently recorded (7®/o 
of examined specimens), whereas in lakes only 0.68 ®/o. This is the reason why 
the total mean value calculated for the bleak from rivers is slightly lower than 
for the bleak from lakes. In the first case it is 42.46, and in the second — 42.71. 
These caleulations do not include Lieheh Lake; high temperature of water 
caused the diminishing of the number of vertebrae to the mean value 41.94 
at a range 40—43 (Tab. 2). A similar phenomenon is recorded for south European 
area. Dimovski et Grup6e (1971b) found for the bleak from the Vardar Eiver 
M = 39.12 and the range 37-41, and for the bleak from Doiran Lake M = 39.78 
and the range 39-42. This differentiation is even more visible in the ease 
of A.a.alborella from the Ticino Eiver as compared with the bleak from Como 
and Maggiore Lakes in the North Italy. Manfeedi (1916), who examined 
100 speeimens on each locality, provides the following data: Tieino Eiver 
^ ~ 37.34, range 36—39; Como Lake M = 38,69, range 37—40: Maggiore Lake 
M = 38.10, range (36)37-40 vertebrae. 

Anal fin 

The number of soft rays in the anal fin in the bleak from Poland is (14)15-21 
and is such as for the typical form. The mean values calculated for different 
types of the bodies of water do not differ much among themselves. The gre¬ 
atest mean value is that of the bleak from the rivers — 17.86, in the bleak 
from the lakes it is — 17.36, and the lowest mean value — 17.22 is reeorded 
for the bleak from firths. It should be pointed out that the bleak from the 
untypical Licheii Lake have a slightly smaller number of soft rays as compa¬ 
red with the majority of our lakes. 

We have tried to analyze the variability of this character in conneetion 
with the differentiation of the climate and geographic jjosition of the bodies 
of water. Taking into consideration the data coneerned the nominal form in 


http://rcin.org.pl 


384 


M. Gi^sowska 


12 


the East Europe in direction from the North to the South we do not state the 
close interdependance between the increase of the temperature and diminish¬ 
ing of the number of branched rays in the anal fin. The bleak from the Vy- 
cegda Eiver, which is situated most of the North, is characterised hjM = 
17.00 (LukaS, 1923 cited after Milinskij, 1946). The bleak from the middle 
course of the Ural Eiver shows 31 = 17.32 and that from the lower course 
shows 31 = 17.95 (SapoSnikova, 1964). The bleak from the delta of Volga 
E. (National Park at Astrahan) is characterised by 31 = 17.46. Just in the delta 
of Ural Eiver the number of branched rays become clear smaller — 31 = 16.40. 
This form combines the lower number of branched rays as well as the lo¬ 
wer number of vertebrae (range 38-42) in comparison with the nominal form 
and is classified as Alhurnus alburnus cliarusini Herzenstein by Petrov, 
1930. 

The values of this character in the bleak from the Kama Eiver is of spe¬ 
cial interest. (Kama E. is situated between geographical position of the Vycegda 
E. and Ural E.). Namely the bleak of the Kama Eiver is characterised by high 
number of branched rays (31 = 18.55), and also by the high number of ver¬ 
tebrae (31 = 45.00). 

Comparing the data concerning this character in the bleak from the Middle 
Europe (Poland and neighbouring countries — Byelorussia and Czechoslo¬ 
vakia) we have found that the mean value of branched rays in the bleak from 
the Polish rivers is higher than in that from the rivers of Byelorussia, which 
climate is rather colder. In Czechoslovakia, which is situated south of Poland, 
we observe the diminishing number of branched rays (Tab. 2). The remarkable 
diminishing shows the bleak from the Danube Eiver (territory of Slovakia), 
this fish is characterised by 31 = 16.28 (Oliva et Safranek, 1962). 

The way of the variation of this character in the bleak from the Middle- 
-South Europe is based on the data obtained from the bleak of the tributa¬ 
ries of Danube: Tissa Eiver, USSE (La Eussie Sous-Carpathique, Vladykov, 
1931) and the Timi§ Eiver (Eumania, BANAREsgu, 1946 and the author 1969). 
As it can be seen from the Tab. 2 the number of branched rays in the bleak from 
these rivers is typical to that of the nominal form. The data of Siskov (1941) 
concerning the bleak from the territory of Bulgaria shows smaller mean value 
M = 16.72. These data however concern the bleak from two different basins, 
that of south tributaries of the Danube (Vit, Jantra, Ogosta) and the rivers 
of the Aegean Sea basin (Marica, Vardar, Struma). In this case it is most pro¬ 
bably that SiSkov (1941) had investigated the bleak belonging to two different 
forms. The investigation of the other authors indicate that the bleak from the 
rivers discharging their waters to the Aegean Sea are characterised by the smal¬ 
ler number of branched rays in the anal fin. In the bleak from the Marica Ei¬ 
ver Mihailova (1963) stated for this character 31 = 16.00 and Dimovski et Grup- 
6e (1971a) noted in the bleak from Vardar Eiver 31 = 15.21 and for the bleak 
from Struma E. ilf = 15.28. Stephanidis (1950) stated in the bleak from the 
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Pinios River (Greece, Thessaly) the range 14-16(17) and classifies this bleak 
as Alburnus alburnus thessalicus. 

The diminishing number of branched rays in the anal fin was also found 
in the bleak from the lakes of the Balkan Peninsula as well. According to Duiov- 
SKi et Grup6e (1971a) the number of branched rays ranges from 12—17 in 
the bleak from Ohrid Lake, Prespa Lake and Doiran Lake, Tab. 2. 

From Italy only the data of Manfredi (1916) concerning Alburnus al- 
borella (Filippi) from Como Lake, Maggiore Lake and Ticino River were available. 
This author found the number of rays ranging 15-20, when counting together 
rigid and branched rays. However the real range should be 12-17, because 
three rays represents the rigid ones. This last range of branched rays is in agree¬ 
ment with the data of Tortonese (1970), who characterises the bleak from 
the North Italy by the formula III 13-17 rays in the anal fin, and classifies 
it as Alburnus alburnus alborella Filippi. 

Referring to the differentiation of this character according to the eco¬ 
logical specifity of various type of the bodies of water, stated in Poland, we 
shall discuss this fact on the data from other countries. On the Balkan Penin¬ 
sula, the data of Mihailova (1963) for the bleak originating from the Marica 
R. and that of Dimovski et GrupCe (1971a) from Vardar R. and Struma R., 
show a definitly greater number of branched rays in the anal fin as compared 
with the bleak from Ohrid Lake and Prespa Lake. The only exception is the 
bleak from Doiran Lake, which has as many soft rays as the bleak from the 
mentioned above rivers (Tab. 2). Looking for further examples it is worth 
stressing the data of Manfredi (1916), who examined from this point of view 
the bleak from the Ticino River and Como Lake and Maggiore Lake in North 
Italy. According to the correction discused above, the bleak from the Ticino 
River has the mean value 15.15 of branched rays, from Maggiore Lake — 
15.33, and from Como Lake — 13.93. The number of these rays in the bleak 
from the Ticino River is considerably greater than in the bleak from Como 
Lake. But the data from the Ticino River and Maggiore Lake are almost iden- 
tieal. The Ticino River, which flows out of Maggiore Lake, is one water system 
with the lake. And therefore, the population of these two bodies of water may 
be the offspring of one population and have not differentiated yet under 
the effect of variable environmental factors. 

The number of soft rays in the anal fin is closely correlated with the number 
of vertebrae. Both this characters in the bleak change parallel one to another, 
depending on geographieal locality and climate. Together they are the grounds 
to identify the subspecific forms (the delta of Ural River, Balkan Peninsula, 
North Italy.). 

Within the nominal form, characterized the best by the number of ver¬ 
tebrae, (on the average about 42.00) this character slightly varies, which can 
be seen even in the data of SapoSnikova (1964) on the bleak from the middle 
and lower course of the Ural River, and in the data on the bleak from the delta 
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of Volga (National Park at Astrahan). In the cited examples the number of 
soft rays in the anal fin is not much different from the mean value for the no¬ 
minal form, although the number of vertebrae decrease already partly due 
to the rise in the temperature of the environment. And only when the 
number of vertebrae visibly decreases the number of soft rays decreases also, 
delta of the Ural Kiver, Tab. 2. 

A similar correlation of these two characters is observed in the bleak 
from the Kama Kiver. A visible increase in the number of vertebrae goes to¬ 
gether with the visible increase in the number of soft rays. Kozmin (1950) 
called attention to this fact and explained the tendency to a change of rneris- 
tic characters in direction from the west to the east. To the elements increa¬ 
sing in that direction belong: gill rakers, vertebrae and soft rays in the anal 
fin. The decreasing character is the number of lateral line scales. Also MeisSikov 
(1951) i)oints to the geographical variation of some elements in fish (European 
part of the USSE in comparison with Siberia). However, this author imder- 
lines the great significance of the thermal factor in the formation of meristic 
characters. 


Dorsal fin 

The number of branched rays in the dorsal fin of the bleak in Poland 
is 7-9. As concerns the frequency of occurrence of these numbers no differences 
were observed between the bleak from rivers, lakes and firths. Eight branched 
rays were found in 93.4 ®/o, and 7 or 9 rays were found in 3.3 ®/o. These data 
are almost the same as those characteristic for the nominal form. 

This character is quite constant both in the nominal form and in the sub¬ 
species form according to the data of Manfredi (1916) for the bleak of Northern 
Italy, and of Dimovski et GrupCe (1971b) for the examined bleak of the Balkan 
Peninsula including Ohrid Lake. Eight rays dominate. As concerns the bleak 
from Ohrid Lake, the authors mentioned above do not confirm the data of 
Oliva et Safranek (1962), on the domination of 9 rays in the bleak in that 
lake. 

A slightly greater number of branched rays is observed in the bleak of 
the Kama Kiver (Tab. 2), but it should be pointed out that this bleak is charac¬ 
terised by a greater than in the typical form number of vertebrae and soft 
rays in the anal fin. 

Gill rakers 

When examining 1160 specimens it has been found that the number of 
gill rakers counted on the first gill arch is between 16 and 24. It can be said 
that this character depends to some extent on the thermal factor (Tab. 2). 

A greater number of gill rakers have the bleak from the rivers Solinka 
and Wctlina as compared with the bleak from the Muszynka Kiver. The former 
are in a warmer climate than the Muszynka Kiver, which has been elaborated 
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in the chai)ter on scales. As concerns the stream Trzebiocha where the bleok 
has the greatest number of gill rakers among the bleak from the rivers, its 
distinctness is due to the fact that its population is most probably mixed with 
the bleak from Wdzydzc Lake (see chapter on scales). On the other hand, 
the bleak from Wdzydze Lake has the greatest number of gill rakers among 
the bleak from lakes. 

Lichen Lake, known from its high annual temperature, and Wdzydze 
Lake situated in the western part of the country, in the range of milder climate, 
have the bleak with greater number of gill rakers than the bleak of Haheza Lake, 
which is in the range of the most severe climatic conditions of our lakeland. 

The data for Poland confirm the fact that the number of gill rakers in¬ 
creases in the typical form due to the rise of temperature in the environment, 
and thus with the change of the geographical latitude, i.e. fi-om north to south. 
For the northern regions of Europe Milinskij (1941) gives the following data: 
Syamozero Lake - range 16-21, M = 18.76; Onega Lake - range 17-19, 
M =18.30; Vydegda Eiver - range 17-22, M =18.60. These mean values 
correspond to our lowest values. In the southern regions of the typical form 
the number of gill rakers clearly increases. Saposnikova (1964) found that the 
bleak from central Ural River has the range 20-29 (M = 24.41), for lower Ural 
R. 22-28 (M = 25.10). 

l\Tiereas, this character for the bleak of our firths is the opposite than in 
the two discussed above types of the bodies of water. In conditions of a warmer 
climate (Firth of Szczecin) the bleak has less gill rakers. It is quite possible 
that in these bodies of water the factor of different water salinity, and the size 
of the body of examined specimens, have been of some significance, as the 
number of gill rakers increases with the growth of an individual (MenSikov, 
1951, PijczALSKA, 1958, and others). The bleaks from the Firth of Szczecin 
are almost 2 cm amaller than those from the Firth of Vistula. 

In southern Europe (Balkan Peninsula, Northern Italy), where are sub¬ 
specific forms (Tab. 2), the number of gill rakers increases .slightly because of 
the warmer climate, but still not as much as recorded for the typical form 
in south-eastern Europe. It should be pointed out that the number of gill 
rakers in the bleak from Prespa Lake is very large {M = 33.61, Dimovski 
et Grup6e 1971a), which shows a gi-eat specificity of environmental conditions 
and a considerable distinctness of this form. 


Pharyngeal teeth 


The teeth counted in 390 specimens show a gi'eat variety and 15 variants 
have been recorded. The greatest variety was observed in the bleak from rivers 
(12 in Vistula), lakes (6) and firths (5). The percentage of these categories 
is as following: 2.5-5.2, 73 . 80 / 0 ; 2.5-5.1, 6 . 70 / 0 ; 1.5-5.1, 3.80/,; 3.5-5.2 and 


2.4-5.2, 3 . 30 / 0 ; 1.5-5.2, 2.1 0 / 0 ; 2.5-4.2, 1.5o/o; 2.5-4.1, I. 30 / 0 ; 2.5-5.3, l.Oo/o. 
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Table 3. Mensural characters of the bleak Alhurnus alburnus (Linnaeus) from Poland in com- 



No. 

Locality and author 

N 

Body length in mm 

Kange Mean 


1 

Wisla, author, 1970 

100 

73-105 

86.0 


2 

Warta, author, 1954 

65 

68-115 

87.5 


3 

Trzebiocha, author, 1959 

50 

83-140 

104.1 


4 

San, author, 1959-1966 

161 

50-144 

94.0 


5 

Solinka, author, 1966 

45 

94-115 

106.0 


6 

Muszynka, author, 1966 

47 

114-148 

126.4 


7 

Dnepr, 2 ukov, 1965 

78 

80-155 

110.2 


8 

Zap. Dvina, 2 ukov, 1965 

49 

105-135 

114.6 

> 

9 

Vycegda, Luka§, 1923 

29 

— 

— 

s 

10 

Kama, Kozmin, 1951 

100 

— 

— 


11 

Ural (middle course), §apo§nikova, 1964 

33 

— 

— 


12 

Ural (lower course), §apo§nikova, 1964 

20 

— 

— 


13 

Danube basin (Vit, Iskar, Jantra, Ogosta) 






Si§KOV, 1941 

68 

65-118 

— 


14 

Struma, Marica, Si§kov, 1941 

51 

64-105 

— 


15 

Marica, Mihailova, 1963^ 

— 

79-83 

— 


16 

Marica, Mihailova, 1963* 

— 

106-116 

— 


17 

Vardar, Dimovski et GrupCe. 1971b 

100 

87-140 

113.5 


18 

Lichen, author, 1966 

100 

68-109 

88.1 


19 

Mikolajskie, author. 1968 

100 

74-104 

83.1 


20 

Bimbiiiek, author, 1954 

38 

111-144 

124.9 


21 

Mamry, author, 1955-1959 

150 

71-121 

94.0 


22 

Dgal, author, 1957 

43 

90-115 

104.1 

c8 

23 

Hahcza, author, 1961 

120 

111-146 

128.5 


24 

Wdzydze, author, 1958 

53 

90-142 

113.6 


25 

Pskov, Petrov, 1931 

72 

— 

— 


26 

Syamozero, Milinskij, 1946 

50 

— 

- 


27 

Onega, Milinskij, 1946 

- 

— 

- 


28 

Doiran, Dimovski et Grup^je, 1971b 

100 

111-168 

139.5 

rd 

-M 

29 

Zalew Wislany, author, 1963 

41 

98-137 

120.3 


30 

Zalew Szczeciiiski, author, 1958 

100 

93-122 

103.7 


> Alburntis alburnus. 

• Alburnus alburnus morpha lacustriSf 

• These mean values are calculated by the author of this paper, basing: on particular data of Sl§KOV, 1941. 
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parison with that of the other countries expressed in the percentages of the body length 


Maximum body depth 

Minimum body depth 

Head length 

Range ilf dbWr 

Range If ±m 

Range 3f±m 

20.8-25.6 23.26 ±0.13 

7.0-10.2 8.81 ±0.05 

20.0-24.0 22.48 ±0.09 

21.6-26.2 23,63 ±0.13 

7.4- 9.5 8.33 ±0.07 

20.2-23.4 21.98 ±0.07 

19.3-26.0 21.87 ±0.26 

7.3- 9.2 8.18 ±0.07 

20.1-22.8 21.22 ±0.09 

18.2-23.5 20.65±0.04 

7.7- 9.4 8.52±0.03 

20.2-23.0 21.70±0.05 

19.0-24.2 22.26 ±0.13 

7.5- 9.0 8.23 ±0.05 

20.8-24.2 22.14±0.11 

20.3-24.5 22.42 ±0.14 

7.7- 9.2 8.50±0.06 

20.1-22.3 21.20±0.08 

17.7-26.0 22.68 ±0.18 

6.1-10.0 8.29±0.11 

18.6-24.6 21.64±0.13 

20.5-25.5 22.21 ±0.18 

7.5- 9.5 8.48 ±0.08 

20.5-23.5 22.05 ±0.11 

21.40 - 

- 8.20 - 

- 20.52 

21.2-25.5 23.02 - 

7.1- 9.5 8.26 - 

18.0-21.0 19.74 

21.5-29.7 24.66 - 

7.8-10.3 9.15 - 

19.1-23.4 21.04 - 

21.5-26.2 24.35 - 

7.6- 9.6 8.90 - 

20.8-23.4 21.95 - 

18.8-25.6 22.05* - 

7.2-10.0 8.76* - 

19.7-23.8 21.74* - 

19.4-25.2 22.00* - 

7.9-10.0 8.83* - 

21.7-24.6 22.26* - 

20.9-23.9 22.30 - 

8.2-10.8 9.30 - 

20.8-24.4 22.80 - 

24.0-30.3 25.10 - 

8.8-14.0 10.10 - 

21.0-25.3 22.80 - 

20.2-27.4 23.24±0.14 

8.2-10.1 9.31-0.04 

19.5-25.0 22.73±0.09 

17.9-23.8 20.86 ±0.12 

7.0-9.0 7.99 ±0.04 

18.9-22.2 20.78 ±0.06 

18.1-23.4 20.74±0.08 

7.0-8.7 7.76 ±0.04 

19.0-22.2 20.38 ±0.06 

18.6-23.0 21.23±0.17 

7.7-8.9 8.23 ±0.05 

18.5-21.1 19.75 ±0.10 

17.4-23.4 19.98 ±0.12 

6.6-9.0 7.76 ±0.04 

19.1-23.2 20.89 ±0.11 

17.2-19.6 18.58 ±0.08 

6.9-8.6 7.91 ±0.06 

19.6-22.4 21.14 ±0.09 

17.1-21.6 19.46 ±0.07 

6.8-8.7* 7.97 ±0.03 

18.2-20.8 19.41 ±0.04 

18.7-23.1 21.09 ±0.14 

7.4-8.9 7.96 ±0.04 

19.0-21.8 20.43 ±0.09 

19.2-24.0 21.34±0.16 

7.1-9.7 8.23 ±0.06 

19.5-22.7 20.95 ±0.09 

- 20.23±0.11 

- 7.66 ±0.06 

- 19.87 ±0.09 

- 18.00 - 

- 6.90 - 

- 20.30 - 

17.6-21.4 19.96 ±0.07 

7.4-8.8 8.26 ±0.03 

19.6-23.5 21.47 ±0.06 

21.9-26.5 23.50 ±0.18 

7.1- 9.1 8.23±0.07 

19.1-21.5 20.25±0.08 

20.3-25.0 22.45 ±0.09 

7.6- 9.7 8.53 ±0.04 

19.4-22.4 20.95 ±0.06 
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ctd. Table 3 


No. 

Caudal peduncle length 

Predorsal distance 

Postdorsal distance 


Range M ±m 

Range M±^m 

Range 3X ±m 

1 

14.6-21.4 18.23 ±0.12 

51.6-58.2 55.21 ±0.12 

31.1-37.2 34.13±0.12 

2 

17.0-23.0 20.48 ±0.14 

50.6-56.6 55.47 ±0.21 

32.6-38.5 35.73 ±0.18 

3 

17.1-23.6 20.87 ±0.21 

53.0-59.6 55.72 ±0.20 

31.9-38.2 35.78 ±0.21 

4 

18.6-23.3 20.79 ±0.08 

52.5-57.4 54.68 ±0.08 

33.3-38.8 36.09±0.08 

5 

16.0-20.6 18.14±0.16 

52.0-57.5 55.03±0.18 

30.7-36.0 33.24±0.18 

6 

18.2-23.0 20.41 ±0.14 

53.9-57.2 55.62 ±0.14 

33.2-37.2 35.60±0.15 

7 

14.6-23.6 18.86 ±0.21 

51.8-59.1 55.06 ±0.21 

31.7-39.1 35.17±0.17 

8 

16.5-22.5 19.45 ±0.24 

53.5-59.5 55.63±0.19 

31.5-37.5 33.85±0.21 

9 

19.30 

- 54.70 - 

- 35.90 - 

10 

16.6-21.3 18.07 - 

52.0-56.4 54.60 - 

— — 

11 

16.8-23.1 19.56 - 

51.7-60.0 55.90 - 

— — 

12 

15.9-21.5 18.21 - 

53.3-59.0 55.80 - 

- - 

13 

17.7-22.2 20.203 - 

51.5-58.8 55.003 - 

33.4-38.6 36.353 - 

14 

17.8-23.1 20.233 - 

53.1-58.3 55.503 - 

32.2-37.6 35.423 - 

15 

19.5-25.3 21.90 - 

47.4-56.6 54.40 - 

32.2-41.5 36.90 - 

16 

- 21.20 - 

52.7-59.0 55.77 - 

33.3-42.0 37.40 

17 

17.4-23.0 20.22 ±0.10 

48.2-56.4 54.19±0.15 

— - 

18 

17.5-24.4 21.35±0.13 

52.0-57.8 54.89 ±0.12 

33.4-39.2 36.38 ±0.12 

19 

18.1-23.9 21.61 ±0.09 

52.5-58.6 54.92 ±0.11 

33.3-40.2 36.61 ±0.11 

20 

17.8-22.2 19.63±0.17 

63.1-57.1 55.22 ±0.15 

32.7-35.8 34.55 ±0.16 

21 

19.9-23.8 21.52±0.09 

52.1-58.2 55.41 ±0.12 

31.7-39.0 35.88 ±0.13 

22 

17.6-21.9 19.35±0.18 

51.6-56.6 64.66±0.17 

31.8-36.9 33.73 ±0.17 

23 

18.4-23.8 21.05 ±0.08 

52.1-57.1 54.77 ±0.09 

33.3-40.8 36.43 ±0.10 

24 

18.6-23.6 21.15±0.17 

50.0-57.2 55.00 ±0.40 

31.4-36.4 34.00±0.34 

26 

17.6-23.6 20.70±0.16 

53.1-60.1 56.70 ±0.16 

32.5-39.5 36.30 ±0.10 

26 

- 20.49±0.14 

- 55.61 ±0.13 

- 35.81 ±0.18 

27 

- 21.20 - 

- 55.60 -- 

— — 

28 

17.8-22.8 20.91 ±0.09 

50.3-57.8 54.84-0.22 

— — 

29 

17.6-21.4 19.69±0.15 

52.9-58.5 55.43±0.18 

33.4-37.4 35.15 ±0.14 

30 

16.0-22.5 19.17 ±0.14 

52.3-57.6 55.34 ±0.11 

31.3-38.0 35.58±0.15 
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1 

Dorsal fin height 

Range 3f i m 

Dorsal fin length 

Range M ±m 

Anal fill height 

Range 3f±m 

14.6-20.0 17.17 ±0.08 

8.9-12.5 11.80 ±0.07 

11.5-15.8 13.21 ±0.08 

13.4-18.3 15.92 ±0.12 

8.0-11.5 9.83 ±0.08 

10.1-14.5 12.23±0.11 

14.0-17.4 15.63±0.11 

8.4-11.7 9.84±0.10 

10.4-13.1 11.69 ±0.09 

14.7-18.9 16.50 ±0.06 

8.4-11.5 9.79 ±0.05 

10.4-15.4 12.84 ±0.07 

14.0-17.5 15.58 ±0.12 

9.2-11.4 10.27 ±0.09 

10.9-13.8 12.20±0.10 

14.6-18.5 16.33±0.12 

8.4-11.0 9.39 ±0.08 

11.0-14.0 12.08 ±0.08 

13.6-20.6 16.99 ±0.19 

8.0-13.0 10.44 ±0.15 

9.7-16.4 13.44±0.17 

13.5-18.5 15.66 ±0.22 

9.5-13.5 10.65±0.12 

11.5-15.5 12.49±0.12 

13.0-19.6 17.01 - 

7.0-13.0 9.86 - 

11.0^15.0 12.83 - 

10.9-19.8 14.93 - 

8.4-13.1 10.41 - 

7.4-14.1 10.39 

13.2-17.5 15.29 - 

! 9.4-12.5 10.80 - 

9.3-13.4 11.65 - 

13.6-17.8 15.76* - 

8.2-11.1 9.65* - 

10.1-14.6 11.70* - 

14.2-18.2 16.21* - 

8.6-11.5 9.88* - 

10.0-14.1 12.50* - 

16.2-21.1 18.88±0.10 

10.0-14.2 11.70 - 

11.1-15.0 12.40 - 
8.6-12.2 10.56 ±0.07 

11.8-15.9 13.91 ±0.07 

14.0-17.9 15.93 ±0.08 

8.0-10.6 9.41 ±0.06 

10.5-13.6 11.98 ±0.07 

13.1-17.7 15.18 ±0.07 

7.0-10.3 9.07 ±0.05 

10.0-13.0 11.49 ±0.09 

11.8-16.7 14.60±0.16 

7.6-11.0 9.69±0.20 

8.9-12.5 10.58 ±0.15 

12.8-17.2 14.61 ±0.07 

8.3-11.2 9.62 ±0.05 

9.5-12.8 11.21 ±0.06 

12.4-15.8 14.18±0.13 

8.0-11.1 9.63 ±0.09 

9.5-12.2 10.88 ±0.10 

12.6-17.0 15.03 ±0.07 

8.0-10.2 8.99 ±0.04 

9.6-12.8 11.06±0.05 

13.5-15.7 14.40 ±0.15 

8.0-10.4 9.59 ±0.15 

10.0-12.1 11.11 ±0.15 

15.5-18.8 17.25 ±0.06 

8.6-11.2 9.86 ±0.05 

11.9-14.7 13.47 ±0.05 

14.8-17.4 15.99 ±0.10 

1 

1 8.8-11.5 9.94±0.11 

10.6-14.4 12.32 ±0.10 

13.4-18.0 15.70 ±0.09 

7.8-11.6 9.80±0.07 

9.6-13.9 11.92 ±0.08 
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ctd. Table 3 


No 

Anal fin length 

Range M±m 

Pectoral fin length 

Range M ±m 

Pelvic fin length 

Range ill±m 

1 

16.8-22.6 19.65 ±0.13 

18.1-22.6 20.42 ±0.08 

13.2-16.8 15.09 ±0.08 

2 

16.5-22.1 19.02±0.16 

16.7-20.8 19.06±0.10 

11.8-15.8 13.90±0.09 

3 

15.2-20.4 17.91 ±0.18 

16.3-20.4 18.53 ±0.10 

11.4-15.2 13.39±0.10 

4 

16.8-22.1 19.13 ±0.09 

17.6-21.1 19.26 ±0.06 

11.6-15.8 13.51 ±0.05 

5 

17.5-22.1 19.42 ±0.17 

16.8-21.8 19.50±0.14 

13.0-15.5 14.16 ±0.09 

6 

17.3-21.3 19.09±0.15 

17.4-20.7 18.95 ±0.12 

12.7-16.3 14.38 ±0.09 

7 

16.3-23.3 19.44 ±0.20 

15.9-22.0 18.99 ±0.13 

12.4-17.0 14.75±0.12 

8 

15.5-21.5 18.11 ±0.21 

15.5-21.5 19.06±0.17 

12.5-16.5 14.29 ±0.08 

9 

— — 

— — 

— — 

10 

17.5-24.5 20.64 - 

16.0-23.0 18.55 - 

11.1-16.0 13.90 - 

11 

16.2-23.0 19.14 - 

17.0-23.0 20.29 - 

13.0-19.0 15.59 - 

12 

16.9-22.8 19.70 - 

17.0-22.4 19.85 - 

13.0-16.3 14.80 - 

13 

16.3-21.8 18.50* - 

17.1-21.5 19.04* - 

12.9-16.4 14.56* - 

14 

15.9-21.7 17.92* - 

18.4-23.1 20.11* - 

13.5-17.3 15.10* - 

15 

16 

17 

14.5-21.5 18.33±0.11 

18.2-21.6 20.10 - 

17.0-22.7 19.40 - 

17.5-22.0 19.81 ±0.09 

12.8-16.8 15.00 - 
13.2-17.7 15.10 - 
12.5-16.1 14.66±0.07 

18 

16.0-21.1 17.93 ±0.11 

17.0-20.6 18.46 ±0.08 

12.0-14.5 13.19 ±0.06 

19 

15.0-20.5 18.01 ±0.08 

15.5-20.9 18.14±0.07 

10.7-14.8 13.12 ±0.05 

20 

15.3-20.0 17.47 ±0.21 

17.0-20.7 18.68 ±0.16 

12.5-14.8 13.47±0.10 

21 

15.2-20.7 17.79 ±0.09 

15.4-20.3 18.05 ±0.07 

11.2-14.8 12.84 ±0.06 

22 

15.5-20.0 17.37 ±0.16 

15.5-20.6 18.38 ±0.15 

11.8-14.8 12.95±0.10 

23 

15.5-21.0 18.38 ±0.09 

15.5-18.7 16.95±0.06 

10.9-13.7 12.10 ±0.05 

24 

15.7-19.0 17.66 ±0.20 

17.0-20.0 18.48 ±0.18 

12.1-14.4 13.10±0.16 

25 

— — 

— — 

— — 

26 

15.1-21.1 18.22 - 

- - 

12.1-14.6 14.38 - 

27 

— — 

— — 

— — 

28 

15.5-19.8 17.60 ±0.09 

16.1-19.6 17.87±0.06 

12.3-14.8 13..54±0.05 

29 

16.5-20.1 18.36 ±0.14 

17.2-20.6 18.67 ±0.11 

12.6-15.0 13.77 ±0.08 

30 

16.1-20.2 18.14 ±0.09 

17.3-21.7 19.47 ±0.09 

11.5-15.3 13.85 ±0.07 
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Distance P-F 

Distance V-A 

Kange M ±m 

Range M ±m 

20.9-26.6 23.41 ±0.12 

17.2-23.8 20.13 ±0.12 

20.1-26.0 23.14±0.16 

15.7-22.6 19.15±0.18 

20.6-25.8 23.26±0.12 

16.1-21.6 19.05±0.18 

18.4-24.6 22.20±0.09 

15.8-21.2 18.75 ±0.08 

21.8-24.8 22.39±0.14 

17.8-22.2 19.15±0.17 

20.1-24.4 22.63±0.13 

17.2-20.5 18.95 ±0.13 

18.3-26.7 22.91 ±0.21 

16.4-24.0 20.24±0.19 

18.5-26.5 22.87 ±0.26 

1 17.5-22.5 19.18 ±0.21 

19.0-25.0 22.29 - 


19.0-28.0 23.12 

_ _ 

23.0-24.7 23.77 - 

- - 

21.8-26.5 24.1 - 

- - 

22.2-26.2 24.2 - 

_ ■ _ 

20.7-26.1 23.27 ±0.12 

- - 

19.5-26.9 22.63±0.14 

16.4-21.7 18.55±0.11 

21.7-25.6 23.29 ±0.08 

17.2-22.1 19.07 ±0.08 

21.5-26.3 23.96±0.20 

17.4-22.0 20.05 ±0.18 

20.6-25.8 23.26±0.12 

16.1-21.6 19.05±0.18 

21.8-26.0 23.47±0.14 

16.8-20.5 18.89±0.14 

22.1-25.7 24.16±0.01 

16.8-21.5 19.18 ±0.08 

21.6-26.8 24.04±0.35 

17.2-22.1 19.68 ±0.32 

21..5-27.3 24.10±0.15 

— — 

20.5-25.8 23.37±0.09 | 

i 

— — 

21.3-25.2 23.18±0.05 1 

17.3-22.7 19.89±0.17 

20.7-26.0 23.23 ±0.11 j 

17.1-23.8 20.09±0.13 
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Others such as 1.4-5.2, 1.5-4.2, 4-5.2, 2.5-4.3, 5-4.2 were observed in 3 spe¬ 
cimens at the very most, but usually in one specimen. Despite this variety 
of pharyngeal teeth not once the formula 3.5-5.3 was observed, which is 
mentioned by BANAREsgu (1946) for the bleak from the Tlmi§ Eiver. 

MENSURAL CHARACTERS 

The maximal body depth ratio of examined bleaks is 17.1-26.2 in percen¬ 
tages of the standard length. This character varies in particular types of the 
bodies of water. The bleak of our lakes have a slender body and the bleak from 
rivers is deeper-bodied. Still, in one type of the body of water we observe gi’eat 
differences in the maximal body depth, which is especially visible in the case 
of rivers. The bleak from the AVarta Eiver has M = 23.63 ®/o, whereas fr^om 
the San Eiver the M = 20.65®/o (Tab. 3). Among the bleak from lakes not 
one specimen has been found out of the 600 ones examined of a depth ratio 
above 24®/o, i.e. the value characterising the form Alburnus alburnus morpha 
lacustris (Berg, 1949 and Mhiailova, 1963). Among the bleak from our rivers 
and firths specimens of a body depth 26.2 ®/o were recorded, but these were 
only single specimens and usually females. 

Comparing our data on the bleak from rivers with the data from the neigh¬ 
bouring territory we see a great similarity with bleak from the Dnepr Eiver 
and Zap. Dvina Eiver in Byelorussia (Zukov, 1965). In case of the other 
eastern rivers (Vyfiegda, Kama, Ural) we record a considerable differentiation 
of the bleak as concerns the maximal body depth. On this great distance ranging 
fr’om the North to the South the maximal body depth ratio is the resultant 
of various environmental factors such as temperature, food resources and some 
differences of a genetic character simultaneously, if e.g. we will take into consi¬ 
deration the separateness of the bleak from the Kama Eiver. 

Comparing the data from the mentioned rivers of eastern Europe with cor¬ 
responding data for the lakes on these areas (Syamozero, Onega, Pskov) similar 
relations are observed as in Polish waters. The bleak from the rivers is usually 
deeper-bodied (Tab. 3). 

In the bleak from western Europe this character is similar. According to 
Manfredi (1916) the bleak A. alborella from the Ticino Eiver is deeper-bodied 
than the bleak from Como Lake and Maggiore Lake. The mean body depth 
vertically above the pelvic fin (calculated by the method of the mentioned aut¬ 
hor) are in the percentages of standard length in the Ticino Eiver — 31 = 72.34; 
in Como Lake 31 = 66.15 and in Maggiore Lake — 31 = 66.61. These relations 
are confirmed by the data on the bleak from the Balkan Peninsula. The bleak 
from the Struma Eiver and Marica Eiver (SiSKOV, 1941), Marica Eiver (Mi¬ 
hailova, 1954) and Vardar Eiver (Dimovski et Grxjp6e, 1971b) are deeper-bo¬ 
died than the bleak from Doiran Lake (Tab. 3). 
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The bleak from Polish firths have high maximal body depth ratio, which 
can be explained by the abundance of food. Some differences in this character 
in both firths are probably not due as much to the abundance but to the diffe¬ 
rent of plankton composition, which is the main food of the bleak. According 
to WiKTOBOWiE (1951) the freshwater species prevail in the zooplankton in 
the Firth of Szczecin, whereas in the Firth of Vistula Baltic and brackish spe¬ 
cies dominate. This zooplankton composition at a small density of competetive 
fish — smelt, Osmerm eperlanus (L.) — causes that even at smaller absolute 
food abundance in the Firth of Vistula the bleak is deeper-bodied than in the 
Firth of Szczecin. 

The minimal body depth of examined bleaks is on the average 6-10 ®/o. 
It reflects the maximal body depth and depends on the type of the body of 
water. This is visible looking at the mean values in Tab. 4. 

The head length ratio of the bleak in Poland is 18.2-24.0 in percentages 
of the standard length. The longest head is that of the bleak from rivers, then 
from the firths and the shortest head length is of the bleak from lakes (Tab. 4). 
However, within one type of a body of water this character considerably va¬ 
ries. Such differentiation has been recorded for the bleak from our rivers e.g., 
the bleak from the Vistula Eiver has a long head, and the one from the Muszyn- 
ka Eiver has a short one, = 10.8. This may be to some extent explained 
by the effect of the temperature of the environment and the current speed. 
Muszynka E. is a submontane river with a considerable gradient and the climat(> 
there is more severe than in the Vistula Eiver region, which is a typical lowland 
river with a slow current. Also the warmer climate may be the reason why the 
head length of the bleak from Solinka Eiver is longer as compared with the short 
one of the bleak from Muszynka Eiver, = 7.2. The specific thermal condi¬ 
tions of the region of Solinka Eiver are discussed in the chapter on the scales 
along the lateral line. 

A further example of head elongation due to higher temperatures in the en¬ 
vironment is the bleak from the Vycegda Eiver and Ural Eiver. The first one 
is short-headed as it forms at low temperatures, in about 63° geographic latitude, 
whereas the second with a longer head forms at warmer temperature at 48° latitude. 
The bleak from the Kama Eiver, which is on an intermediate geographical latitude 
as compared with the mentioned rivers, has a definitely short head which together 
with a large number of vertebrae and branched rays in the anal fin are an argu¬ 
ment for the formation of these characters at low temperatures, and quite 
possibly in microclimate. 

As regards the lakes, the differences in the head length are even greater. 
And so = 10.03 is between the long-head bleak from Licheii Lake and the 
short-head one from Haneza Lake. In this case the thermal conditions of the 
environment are undoubtedly the dominant factor responsible for such propor¬ 
tions. Also the difference in the head length between the bleak from Dgal Lake 
and Haneza Lake is considerable, = 17.5. Both these lakes stand in con- 
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trast as regards the surface, depth and hydrological type (acc. to Bernato- 
wicz, 1965 the surface of Dgal Lake is 94 ha, max. depth 18.8 m, eutrophic 
type, 50.9 ®/o of its surface is overgrown with vascular vegetation; acc. to Stan- 
GENBERG, 1936 Hahcza Lake — surface 305.8 ha, max. depth 108.5 m, oligo- 
trophic type). In these two contrastic biotopes the thermal conditions are undo¬ 
ubtedly different. 

Milinskit (1946) has pointed out the shortness of the bleak’s head from 
Syamozero Lake as compared with the bleak from Pskov Lake, = 8.50. 

In this case as in the previous ones the effect of the thermal factor is visible 
as Syamozero Lake lies in Karelia, which is in the range of lower temperature 
than Pskov Lake. 

Some, although slight, differences in the head length are observed in the 
bleak from the Ticino Eiver and Maggiore Lake. According to the method 
used by Manfredi (1916) the head length in the first case is on the average 
69.47, and in the second — 68.91. It is also similar when comparing the head 
length of the bleak in the Vardar Eiver (M = 22.73) and in Doiran Lake {31 = 
21.47), Dimovski et Grup6e (1971b). 

Also the thermal factor may be an explanation for the smaller head of the 
bleak from the Firth of Vistula, which is in the zone of more severe climate than 
the Firth of Szczecin, in which the bleak has a long head. 

The caudal peduncle length of the bleaks in Poland is 16.0-24.4 in percen¬ 
tages of the standard length. When analysing this character in relation to the 
type of the body of water the longest caudal peduncle in the bleak from lakes 
recorded is 31 = 20.90, the mean length in the bleak from rivers — 31 = 19.82, 
and the least length in the bleak from firths — 31 = 19.43. The correlation: 
maximal body depth — caudal peduncle length, examined on the basis of 
arithmetic means shows that the great body depth is associated with short 
caudal peduncle (the bleak from rivers and firth), whereas the small body depth 
with long caudal peduncle (the bleak from lakes) — Tab. 4. 

The example of the bleak does not confirm what has been said by Ki- 
KOLSKij, 1963: 33, “The forms of one species living in flowing and stagnant 

Table 4. Comparison of the mean arithmetic values of some mensural characters of the 
bleak from rivers, lakes and firths in Poland 


Character 

River 

Lake 

Firth 

Maximal body 




depth 

22.30 

20.28 

22.98 

Minimal body 




depth 

8.43 

7.94 

8.38 

Head length 

21.79 

20.40 

20.60 

Caudal peduncle 




length 

19.82 

20.90 

19.43 
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water display an adaptation to the water cours; e.g. the grayling, Thymallm 
arcticiis from Baikal, has greater body depth and longer caudal peduncle, while 
the representatives of this species in the Angara Eiver have smaller body depth 
and shorter caudal peduncle, characteristic of good swimmers”. 

The bleak in lakes has usually a small body depth, its maximal body depth 
is smaller than the length of the caudal peduncle. However, in particular cases 
(Bimbinek Lake in Poland and Pskov Lake in USSE) where the bleaks are 
deeper-bodied their caudal peduncle is shorter than the maximal body depth 
(Tab. 3). 

In rivers, the greatest body depth is greater than the caudal peduncle length 
as it can be seen on the example of rivers in Poland, USSE and the Balkans 
(Marica Eiver, Struma Eiver). The same is stated by Siskov (1941) for the bleak 
from the south tributaries of the Danube (rivers: Iskar, Vit, Jantra) Tab. 3. 

The predorsal space is very similar in all types of the bodies of water and 
coresponds to the data on the bleak from other European areas. Only the bleak 
from Pskov Lake has this space slightly bigger. Some differentiation is observed 
in the size of the postdorsal space. And so, e.g., = 14.0 for the bleak 

from the Vistula Eiver and San Eiver, and also for the bleak from Mikolajskie 
Lake and Dgal Lake. 

Passing onto an analysis of the height of unpaired fins: dorsal and anal^ 
and the length of paired fins: pectoral and pelvic, quite significant differences 
are observed between the bleak from our rivers and lakes, and the middle values 
of the bleak from firths. This is illustrated in Tab. 5. However, it should be poin- 

Table 5. Comparison of the mean arithmetic values of the heigth of unpaired fins and the 
length of paired fins in the bleak from rivers, lakes a»d firths in Poland 


Character 

Rivers 

Firths 

Lakes 

Height of 
dorsal fin 

16.31 

15.85 

1 

14.85 

Height of 
anal fin 

12.40 

12.12 

11.19 

Length of 

pectoral fin 

19.25 

19.07 

18.32 

L(‘ngth of 
pelvic fin 

14.05 

13.81 

12.97 


ted out that only within one type of the body of water there are considerable differ¬ 
ences, e.g. for the Vistula Eiver and Warta Eiver — = 7.6, and for the 

Vistula Eiver and Muszynka Eiver — =- 6.7. Great differences are obser¬ 

ved in the length of paired fins of the bleak from rivers and lakes. In the case 
of extreme values for the Vistula Eiver and Haheza Lake the difference in the 
length of pectoral fin is = 34.7, and for the pelvic fin = 31.8. The 
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cited relations reflect the ways of species evolution in varying to the extreme 
environmental conditions. 

The unpaired and paired fin as organ of propulsion, balancing and steering 
develop differently in various water courses. In rivers because of the necessity 
to overcome the water current, the fins will develop better in height and in 
length for better balance of fish body. In lakes, where there are no currents 
both the unpaired and paired fins do not attain such length as those of the bleak 
from rivers. In firths the situation is analogous as in lakes (Tab. 5). 

A further confirmation of the mensural variability of the bleak due to tlie 
environment are the data on the eye diameter and the interorbital Avidth as 
calculated by the standard length: 



Eivers 

Firths 

Lakes 

eye diameter 

6.05 «/o 

5.76Vo 

5.60 Vo 

interorbital width 

6.97 Vo 

6.18 Vo 

5.82 Vo 


SEXUAL 

DIMORPHISM 



On the basis of literature data (Milinskij, 1946; Zukov, 1965 and others) 
pointing to the poorly developed sexual dimorphism in the bleak I Avould like 
to add something more. My observations are based on few mensural characters 
of specimens from two bodies of Avater — Vistula Kh^er and Haiicza Lake, 
(Tab. 6). We see in this table that the head length of males and females does 
not differ in both types of water. Ih’edorsal distance is almost identical in both 
sexes in Hahcza Lake, whereas in the Vistula Eiver this distance is slightly 
smaller in males. Postdorsal distance, caudal peduncle length, height of dor¬ 
sal fin and length of pectoral fins are greater in the males of ])oth these types 
of water. 


Table O. Comparison of the mean values of some mensural characters of 30 and 30 
of the bleak from two difbuent bodies of water 


Locality 

AVisla 

River 

Hancza Lake 

Character 


?$ 


$9 

Head length 

22.50 

22.50 

19.36 

19.44 

Predorsal distance 

55.00 

55.50 

54.40 

54.50 

Postdorsal distance 

34.28 

33.69 

36.80 

36.31 

Caudal peduncle 





length 

18.30 

18.00 

21.21 

20.87 

Height of dorsal 





fin 

17.37 

16.96 

14.69 

14.23 

Length of pectoral 





fin 

20.80 

20.50 

17.16 

16.82 
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The sexual dimorphism is visible during the spawning season. The males 
acquire then the spawning tubercles on the head and on the back as far as the 
dorsal fin. 


CONCLUSION 

The variability of the bleak as seen from the review of the meristic and 
mensural characters is due to ecological and geographical factors. 

The ecological variability of bleak is connected with the type of the body of 
water. In meristic characters it is mainly expressed by the number of lateral 
line scales. The bleak in Polish rivers has a smaller number of lateral line scales 
than the bleak in lakes. In the number of vertebrae this differentiation is expres¬ 
sed by greater frequency of occurrence in rivers of specimens with 41 vertebrat' 
whereas in the lakes only 0.87®/o were recorded. This differentiation is 
even more striking in the case of Alburnus alburnus alborella (Northern Italy), 
where the bleak from the Ticino Eiver has less vertebrae than the bleak from 
Como Lake and Maggiore Lake Tab. 2. 

The mensural characters in the bleak from the Poland are clearly differen¬ 
tiated depending on the type of the body of water. The maximal and minimal body 
depth are greater in the bleak from rivers than lakes. The longer head of the 
bleak from rivers is connected with the water course, the shape of the head 
is adopted to conquer the friction with the surrounding water when the fish 
swims against the current. The length of the caudal peduncle is smaller in the 
bleak from rivers than lakes. This character is quite obviously correlated with 
the body depth. The greater is the maximal body depth, the shorter is the caudal 
peduncle, quite independently from the type of the body water. This correlation 
is observed also for other areas (Dnepr Eiver and Pskov Lake, Vardar Eiver 
and Doiran Lake) Tab. 3. 

Due to swimming against the water current the bleaks from our rivers 
have longer pectoral and pelvic fins than the bleaks from lakes. This is confir¬ 
med by the example of the bleak from other localities (Vardar Eiver and Doiran 
Lake). 

The geographical variability is mainly due to the change of the temperature 
of the environment. In southern direction, due to the rise of temperature, the 
changes in meristic characters are: smaller number of vertebrae and branched 
rays in the anal fin. The diminishing number of lateral line scales in southern 
direction is not generally confirmed, as e.g. the lakes of the Balkan Peninsula, 
and especially the bleak from Prespa Lake with a remarkably high 31 = 63.95. 

As long as the ranges of mentioned characters overlap we are dealing with 
interspecific variability. Therefore I am in favour of the opinion of Petrov 
(1930) and SapoSnikova (1964) that the bleak from the Ural Eiver delta should 
be treated as the subspecific form A.a. charusini Herzenstein and not as the 
species A. charusini according to Berg, 1949. 
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As regards the bleak from the Balkan Peninsula the detailed studies ini¬ 
tiated by Dimovski et Grup6e (1971 a, b) revealed controversial data with 
those of Karaman (1924, 1929, 1955) and that of Oliva et Safranek (1962), 
therefore the taxonomies of the bleak on these areas is an open matter. 

The systematic position of the bleak from Italy is still not very clear. The 
data of Manfredi (1916) on the bleak of the Ticino Eiver, Como Lake and Mag- 
giorc Lake show that the bleak has a smaller number of vertebrae (36-40), 
whereas the typical form has 41-46. Manfredi (1916) identified this bleak as 
Alburnus alborella (Filippi), whereas Tortonese (1970) claim it is the subspe¬ 
cific form — Alburnus alburnus alborella (Filippi). However, Tortonese says 
that as long as the taxonomic character of the species Alburnus albidus, des¬ 
cribed for the first time by Costa (1939) for Southern Italy, will not be revised 
and determined it will be impossible to classify the bleak from various loca¬ 
lities in Italy and western part of the Balkan Peninsula. 
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STRESZCZENIE 

[Tytul: Biometrycznc i ekologiczne badaniii nad uklejq; Albiirnus alburnus 
(Linnaeus) {Pisces^ Gyprinidae) z roznycli zbiornikow wodnych w Polscc z uwzgl^- 
dnieniem zmienno^ci geograficznej gatunku] 

Biometryczne badania uklei, Alburnus alburnus (Linnaeus) z terenu 
Polski, odnoszq;Ce si§ do 17 stanowisk (rzeki, jeziora i zalewy), wskazuj^ na roz- 
nicowanie si^ tego gatunkn w zalezno^ci od typu zbiornika ^vodnego i od termiki 
^rodowiska. Eoznice dotyczq; zarowno cech merystycznych, jak i plastycznych. 

Ukleje z rzek charakteryzujq; si§ mniejszq^ liczb^ bisek na linii bocznej 
i pewn^ sklonno^ci^ do zmniejszania si^ takze liczby kr^gow, natomiast wykazu- 
nieco wwkszq, liczby mi(^kkich promieni w pletwie odbytowej w porownaniu 
z ukleje jezior. Eeakcja uklei na wyzszq, temperature, {^rodowiska znalazia swoj 
wyraz w zmniejszeniu liczby lusek na linii bocznej i liczby kregow. Zmiany te 
zaszly w jcziorze Lichen, ktorego temperatura roczna znacznie wzrosla w wyniku 
doptywu gorq;Cych wod z elektrowni; w zimie nie spada ponizej +6°C. 
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W zakresie cech. plastycznych ukleje rzek wyrozniaj^ si^ wi^ksz^ maksy- 
maln^ wysoko^ciq. data od uklei z jezior i jednocze^nie krotszym trzonem 
ogonowym. W przypadku uklei jezioro'wej maksymalna wysoko^ti data jest 
przewaznie niska a trzon ogonowy dlugi. Jednakze istnieje odchylenie od wy- 
niienionych stosunkow. U uklei z jezior w przypadku duzej maksymalnej wyso- 
kosci data (jezioro Bimbinek \v Polsce, j. Pskowskie w ZSSE) wyksztatca 
si^ krotki trzon ogonowy, co wskazuje na duzq, wspotzalezno^c tych dAvoch 
cech (tab. 3). 

Dlugosc glowy u uklei z rzek jest na ogdt wi^ksza niz u uklei z jezior, co 
wi^ze si? prawdopodobnie z tokiem wody. Wydluzony ksztalt glowy ulatwia 
rybie pokonywanie oporu wody przy ustawianiu si? pod pr^d. Na dhigo^c glowy 
ma takze pewien wplyw temperatura ^rodowiska. Ukleja z rzeki Muszynki 
i jeziora Bahcza wyroznia si? krotk^i glow^, jest to zwi^zane ze specyficznynii 
warunkanii klimatycznymi tych stanowisk. Wymieniona rzeka i jezioro lez^ 
w strefie nizszych temperatur rocznych naszego terenu. Podobne stosunki ob- 
serwuje si? przy zestawieniu danych tycz^cych si? uklei z Zalewu Widanego, 
lez^cego w klimacie ostrzejszym w porownaniu z cieplejsz^, stref^ Zalewu Szczo- 
einskiego. 

Co si^ tyczy pletw nieparzystych i parzystych to istniej^j. wyrazne roznice 
w wysoko^ci pierwszych i dhigo^ci driigich mi^dzy ukleja z rzek i jezior, co wida6 
z zestawienia na tab. 3. Wi^ze si§ to z tokiem wody i funkcj^; pletw jako narz^- 
dow ruchu post^powego, balansowania i sterowania. Ukleje zalewow zajmujfii 
pod tym wzgl^dem stanowisko calkowicie po^rednie. 

(xeograficzna zmiennosd uklei zarysowuje si^- w kierunku z polnocy ku po- 
hidniowi, co wi^ze si^ z ociepleniem klimatu. W tym kierunku zaznacza siQ 
ubywanie liczby lusek na linii bocznej, liczby kr^gow i mi^kkich promieni 
w pletwie odbytowej. W wyniku tych zmian wyodr^bniono nast^puj^ce pod- 
gatunki: Alhurnus albtirnus charusini Herzenstein 1889 w poludniowo-wschod- 
niej Europie, A. a. macedonictis Karaman, 1929 na polwyspie Balkahskim 
i A. a, thessalicus Stephanidis, 1950 w Grecji. Jednakze na polwyspie Balkaii- 
skim wj^raznie wyodr^bnia si^ ukleja z jeziora Prespa zarowno wysokq^ liczby 
lusek na linii bocznej a zwlaszcza wysok^; liczby wyrostkow filtracyjnych na 
pierwszym hiku skrzelowym, tab. 2. W wodach polnocnej Italii, gdzie wedlug 
Tortonese, 1970 wyst^puje A,a, alborella (Filippi) zarysowuje si^ wyrazna 
znizka hisek na linii bocznej i liczby mi^kkich promieni w pletwie odbytowej 
w porownaniu z form^ nominatywnj^ rejonow polnocnych. 

Inny kieriinek zmienno^ci geogi’aficznej uklei zarysowuje si^ z zachodu 
ku wschodowi, co widad na przykladzie uklei z rzeki Karny (dopl^^w Wolgi). 
W tym przypadku notuje si^ w^Tazny wzrost liczby kr^gow i pewien wzrost 
liczby mi^kkich promieni w pletwie odbytowej. Zmiany te stoj^ najprawdopo- 
dobniej w zwif|zku z ozi^bieniem si<> klimatu w miar^ posuwania si^ ku wsclio- 
dowi. 
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PE3K)ME 

13 arjiaBHe: BHOMexpHnecKoe h SKOJiorHHecKoe HayncHHe yKjiCHKH, Alburnus alburnus 
(Linnaeus) [Pisces, Cyprinidae] m3 paxjiHHHWX boaocmob riojibiiiH b cb5I3h c reorpa- 

(JlHHeCKOH H3MeHHHBOCTbK) 3X0X0 BH^a] 

BHOMexpHHecKHe HCCJie;^oBaHH5i yKJicHKH, Alburnus alburnus (Linnaeus) c xeppHxo- 
pHH riojibuiH, npoH3Be/^eHHbie Ha MaxepHajie h3 17 cxaHUHH (pcKH, o3epa h aajiHBbi — 
pMC. 1 ), yKasbiBaiox Ha AH 4 ) 4 >cpCHUHauHio 3Xoro BM^ia b aaBHCHMOcxH ox xapaKxepa h xcm- 
nepaxypHoro poKHMa BOAoeMa. PaajiHHHH naGjiiOAaioxcfl kslk b MepHCXHHecKHX, xax 
H B HJiacxHHCCKHX npH3HaKax. 

PcHHaa yKJieMKa xapaKxepHsyexca mchbuimm hhcjiom neuiyM b Gokoboh jihhhh h hc- 
KOXOpOH XCHACHUHCH K yMCHbUieHMIO XaKXCe HHCJia n03BOHKOB, B XO BpCMH, KBK HHCJICH- 
HOCXb MHFKHX JiyHCH anajU^HOFO HJiaBHHKa HeCKOJIbKO yBCJlHHHBaeXCH no CpaBHCHHK) 
C yKJieHKOM H3 03ep. ChH^CHHC HHCJia HeUiyH B 6 oKOBOH jihhhh H HHCJia HOXBOHKOB MeXKO 
BbipasHjiocb y yKjicHKH H3 03epa Jlnxenb (IloaHaHCKoe bocb.). b KoxopoM cpeAHHH foahh- 
Haa xcMnepaxypa 3HaHHxeAbHO Boapacjia b cbh3h co c6pocoM xenjibix boa SACKXpocxaH- 
AHH. B HacxoBiAce BpcMH xcMHcpaxypa boabi b 3xom 03epe ne CHHXcaexca 3 hmoh hh^cc 
+ 6°C. 

B HjiacxHHCCKHX npH3HaKax Ha6jiK)AaK)xcH CAeAyiomne paajiHHHa: y pennoH yKJieii- 
KH B GojibiuHHcxBC cjiyHacB Bbicoxa xejia oxHOCHXcAbHO Gojibiue, a xbocxoboh cxe6ejib 
Kopone, MCM y oaepnbix nonyjiKAHH, y Koxopbix xejio oGbihho HH3Koe, a xbocxoboh cxe- 
6ejib AJiHHHbiH. Ho HapBAy c 3XHM BcxpcHaioxcB xaKBce 03epHbie nonyjiBUHH (o3. Bhm- 
6HHeK B riojibme h 03 . IlcKOBCKoe b CCCP), y Koxopbix naGjiiOAaioxcB Gojibuine bcjih- 
MHHbl MBKCHMajIbHOH BbICOXbl XCAB H (JlOpMHpyeXCH HpH 3XOM XaKJKC KOpOXKHH XBOCXO¬ 
BOH cxeGejib, mxo yKa3biBaex na aaBHCHMOCXb 3xhx AByx npH3HaKOB (xa6A. 3). 

AjlHHa FOAOBbI y pCHHblX HOIiyABUHH oGbIHHO GoAbUIC, HCM y 03epHbIX, HXO CBB3a- 
Ho, no BCCH Bep>oBXHOCXH, c xcHCHHeM BOABi- YAAnHCHHaH (J)opMa FOAOBbi oGacfabcx 
pbi6e HpeoAOACxb conpoxHBACHHe boaw npn ABHBcenHH npoxHB xeneHHB. Ha AAHHy 
FOAOBbi oKa3biBaex xaKxce HCKoxopoe bahahhc xcMnepaxypa OKpy}KaiomeH cpcAbi. 
YkACHKH H3 pCKH MyiUHHKH H H3 03epa PaHbHa OXAHHaiOXCa KOpOXKOH FOAOBOH, HXO 
CBB3aH0 CO CneAH4)HHeCKHMH KAHMaXHHCCKHMH yCAOBHBMH 3XHX BOAOCMOB. HaXOAHTCH 
OHH B noAoce HanGoAce hh3khx foahhhbix xcMnepaxyp b HoAbiue. Taxoe xce cooxHome- 
HHC HaGAiOAaexcB npn conocxaBACHHH AaHHbix xacaiomHXCB Bhcahhckofo 3aAHBa, 
naXOAHIACFOCB B HOAOCe GoACe CypOBOXO KAHMaxa H GoACC XCHAOFO mCAHHCKOXO 3a- 
AHBa. 

Hxo KacaexcB nenapnbix h napHbix HAaBHHKOB, xo cymecxByiox hcxkhc paxAHHHB 
B Bbicoxe nepBbix h aahhc Bxopbix MCBCAy nonyABUHBMH h3 pcK H o3ep (xaGA. 3). 3xo 
CBB3aH0 C ABH)KeHHeM BOABI H (JiynKUHCH HAaBHHKOB KBK OpFBHOB ABHXCCHHB. HoHyAB- 
AHH H3 3aAHB0B XaHHMaiOX B 3XOM CJiyHaC npOMCBCyXOHHOe nOAO>KeHHe. 

PeOXpa^IHHeCKaB inMCHHHBOCXb HPOBBABCXCB B KAHHaAbHOH HBMCHHHBOCXH HHCAB 
HemyH b Gokoboh ahhhh, no3BOHKOB h mbfkhx AyncH b anaAbHOM HAaBHHKC, koahhc- 
CXBO Koxopbix yMCHbUiaeXCB C CCBCpa na IOF. Ha OCHOBaHHH 3XHX H3MeHeHHH BblACACHbl 
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cjicflyioutHe noaBHflw: Alburnus alburnus charusini Herzenstein 1889 b iofo-boctohhoh 
Espone A. a. macedonicus Karaman 1929 Ha BanKaHCKOM noHyocrpoBe h A. a. thes- 
salicus Stephanidis 1950 b rpeuHH. OAHaKo, Ha BaaKaHCKOM nojiyocrpoBC, b osepe Ilpe- 
cna HMecTCB yKjieflKa, Koropaa oTHHHaeTca bmcokoh hhchchhoctbio Heiuyii b Ookoboh 
JIHHHH H OCo6eHHO BbICOKOH HHCJICHHOCTbK) 3Ka6epHbIX TbIMHHOK Ha HCpBOH »Ca6epHOH 
ayre (xaGH. 2). B Bo;iax ccBepnoH MtaHHH, rae corjiacHO aaHHbiM ToptoHese (Torto- 
nese 1970) BCTpenaeTca A. a. alborella (Filippi), Ha6jiK)AaeTca hctkoc chuhcchhc MHCJia 

HCUiyH B GoKOBOH JIHHHH H MSFKHX JiyHCH B BHajIbHOM HJiaBHHKC HO CpaBHCHHIO C HOMH- 
HaTHBHOH 4>OpMOH CCBCpHblX paHOHOB EBpOHbl. 

Mhoc HanpaBJieHHc FeoFpa(j)HHecKOH HSMeHHHBocxH yKJicHKH aapHCOBbiBaexcH no 
HanpaBJieHHK) c xanajia na bocxok, hxo bhaho na npHMepe yKjieiiKH h 3 pcKH KaMbi (6ac- 
CCHH BoJIFH). y 3XOH HOHyjlHHHH HaOjHOflaeXCH MCXKOe yBejlHHCHHe HHCJia n03B0HK0B 
HCKOXOpblH pocx HHCJia MBFKHX JiyHCH B BHajlbHOM HJiaBHHKC. 3XH HaMCHCHHa CBH3aHbI, 
no Bceii BcpoaxHocxH, c oxjiaacACHHCM KJiHMaxa no Mcpe npoABmKCHHa na bocxok. 
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